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Conjugated  polymers  are  promising  organic  materials  for  the  development  of 
photovoltaic devices, and the main opto-electronic features are currently under intense 
study.  Concerning  the  effects  induced  by  disorder  effects,  conjugation  break  and 
localization are supposed to be determinant in the observed properties. As expected the 
localization of electronic states has dramatic counterparts in the charge carrier mobility 
and in the exciton formation/dissociation processes [1,2].
In  this  work  we  simulate  amorphous  films  of  poly-3-hexyl-thiophene,  P3HT,  using 
classical molecular dynamics CMD simulations, with an in-home reparametrized force 
field built by modifying the non-bonded energies of standard Universal Force Field [3]. 
From the amorphous morphology we extract typical reliable distorted oligomers, and for 
these model-chains we study the electronic structure features. We employ both ab initio 
and semi-empirical methods, for electrical and optical properties. We further compare 
with results  obtained through the  same methodology for  another  important  polymer, 
poly-para-phenylene-vinylene  (PPV),  and  with  commonly  assumed  pictures  of  the 
Density of States of such systems.
Different  conjugated  polymers  present  different  behavior  regarding  the  localization 
effect,  due to the different possible conformational distortions in the local  molecular 
linearity-planarity; this implies that  electronic versus morphological correlation needs to 
be studied case by case,  and usual  generalizations are not fully justified without the 
theoretical scrutiny of both intrachain properties and condensed phase effects.
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